Objectives: To explore differences in bladder sensations between patients with overactive bladder (OAB) and healthy volunteers by evaluating self-consciousness, self-awareness and affective complaints.
| INTRODUCTION
In a normal situation voiding is usually initiated at a suitable time and place without constantly thinking about it. This process becomes different in patients with overactive bladder (OAB). OAB is defined by the International Continence Society (ICS) as a symptom complex of urgency, usually accompanied by frequency and nocturia with (OAB wet) or without (OAB dry) urinary urgency incontinence (UUI). 1 The cornerstone of the diagnosis of OAB is urgency: "sensations of a sudden compelling desire to void that are difficult to defer", 1 referring to a pathological all-or-nothing sensation that is different from the sensation of bladder fullness. In healthy volunteers normal bladder filling is characterized by a gradual increase in urge that has been described as first sensation of bladder filling, and normal desire to void up to strong desire to void. 2 The pattern of urge is changed to urgency in OAB patients. Pathological bladder sensations do not solely arise from uncoordinated detrusor contractions, given that 56% of women with OAB dry do not have detrusor overactivity (DO) during urodynamics. 3 Additionally, only half of the OAB patients with DO can feel detrusor contractions. The reason why patients with OAB experience urgency is not well understood. It has been suggested that OAB patients experience bladder sensations in a different way than healthy individuals.
De Wachter et al. showed that bladder sensations during physiological filling develop significantly different in OAB patients compared with volunteers. 4 Various mechanisms could explain this difference, for example : are patients with OAB more self-conscious and more aware of bodily sensations, which could result in an exaggerated perception of urge? And are bladder sensations influenced by psychological factors that could trigger an emotional response? In this study, we investigated these questions by examining the differences in selfconsciousness, self-awareness and affective complaints in relation to bladder sensations.
| METHODS
We conducted a prospective, observational, study comparing patients with OAB symptoms and healthy volunteers.
| Inclusion criteria
Patients (men and women) older than 18 years were included and formed the first group; they were diagnosed with OAB by their urologist, according to the following criteria: more than eight micturitions per day on three consecutive days with at least one episode of urgency (ie sudden compelling desire to void that cannot be postponed). The second group consisted of healthy volunteers (men and women) older than 18 years. Patients and healthy volunteers had to be well versed in Dutch. Patients were recruited at the outpatient clinic. Volunteers were recruited through advertisements and posters.
| Exclusion criteria
Patients with neurogenic bladder dysfunction, a history of urological malignancy and psychiatric disorder were excluded. Subjects with a postvoid residual urine volume >100 mL on ultrasound and those with urinary tract infection confirmed on urine stick, were excluded. Volunteers with current urinary complaints or a urologic history, determined by Internet based questions, were also barred from the study.
| Study protocol
The study protocol was approved by the local ethics committee (METC 09-2-095). Following enrollment, OAB patients and volunteers underwent the same study protocol. At baseline subjects were evaluated on dipstick urine test, to exclude urinary tract infection, and on postvoid ultrasound to measure residual urine. If applicable, anticholinergics were stopped 21 days prior to the start of the study. In order to evaluate the bladder sensations, all subjects were asked to fill out
Internet-based sensation-related bladder diaries (SR-BD). An SR-BD can evaluate bladder sensation in a non-invasive way at each void during normal daily life. 5 The bladder diaries contained a visual analogue scale (VAS) to record perceived bladder sensation, ranging from empty bladder to full bladder, and a 4-point scale to grade perception of urge/urgency. 5 The four grades were defined as follows: 0, no bladder sensation; 1, voiding can be delayed for at least 30 minutes; 2, voiding cannot be delayed more than 10 minutes; 3, voiding cannot be delayed. Additionally, all subjects filled out a Self-Consciousness Questionnaire (SCS) and the Hospital Anxiety and Depression Scale (HADS) questionnaire at baseline. The Situational Self-Awareness Scale (SSAS) was filled out before the second void of the first day. This void was chosen because the first morning void is mostly done directly after awakening and people tend to do this habitually.
| Questionnaires
The SCS (Appendix A) contains three subscales measuring the general traits of private self-consciousness (10 items), public self-consciousness (7 items), and social anxiety (6 items). It is scored on 5-point scales (scoring range, 0-4) and was validated for use in the Netherlands. 6 Higher scores indicates a higher self-consciousness. Cronbach's alpha for the total scale in the Dutch validation sample was 0.81. 6 The SSAS (Appendix B) was developed to quantify levels of public and private self-awareness. 7 It consists of VAS questions, with the anchors "not at all" and "very intense feeling." For this study we added bladder-specific questions (SSAS-bladder), such as: "I was aware of my bladder feelings" or "I was engaged with my bladder feelings." This part of the questionnaire is not validated. The validated SSAS is more sensitive to situational changes than the SCS. 7 Self-focus, whether public or private, can be dispositional or situational. Dispositional selffocus is often referred to as "self-consciousness," whereas situational self-focus is labeled "self-awareness." 6 Higher scores indicate higher self-awareness and higher self-consciousness levels.
The HADS is a short, self-assessment scale to screen for the presence of affective symptoms in medically ill patients. The 14 items are divided into two subscales that assess depression (HADS-D) and anxiety (HADS-A). The items are rated on 4-point Likert-type scales. 8 A HADS score ≥8 per subscale is considered abnormal. 8 
| Statistical analysis
Student's t-test (two-tailed) was used to compare means of continuous variables between the OAB patients and volunteers, and MannWhitney test for ordinal variables.
Bivariate correlation tools (Pearson) were used to assess the correlation between continuous variables, such as questionnaires and voiding characteristics.
Statistical significance was set at P < 0.05. Analysis was performed using SPSS v23 (IBM SPSS Statistics, Armonk, NY, USA).
| RESULTS
Overall, 134 study participants were included: 66 volunteers and 68 OAB patients. Of the OAB patients, 14 (21%) had OAB wet and 54 (79%) had OAB dry. All participants completed the 3 days, except for one volunteer who completed only 1 day.
There were differences in baseline characteristics between the OAB group and the volunteers: the OAB group was older (60 vs 48 years old) and consisted of more male subjects (45 vs 31) than the volunteer group (Table 1) . Furthermore, the OAB patients voided significantly more often (P < 0.05) and with a lower volume per void (P < 0.05) compared with the volunteers (Table 2) . Also, there was a significant difference in urgency between the two groups (P < 0.05).
Furthermore, there were considerably more voids with urgency grade 3 and 4 in the OAB group (Figure 1 ). The OAB patients had a significantly lower voided volume compared with the volunteers (P < 0.05).
The mean intake per day was similar between the OAB group (1904 mL) and the volunteers (1935 mL).
The results of the self-consciousness scale and its subscales were similar for the OAB and volunteer groups.
The self-awareness scores were significantly higher in the OAB group than the volunteers (P = 0.003; Table 3 ).
The OAT patients had significantly higher scores for anxiety and depression, but were within the normal range (Table 4) 
| DISCUSSION
This exploratory study is the first to comparatively investigate selfawareness and self-consciousness, related to voiding in healthy volunteers and patients with OAB. The self-awareness scores were higher in OAB patients than volunteers. At the time of filling out the SSAS, the voided volume was smaller in the OAB patients, but the urgency score was higher compared with the volunteers, while the bladder fullness sensation was similar in the two groups. This could imply that OAB patients void more frequently due to lowered volume threshold for sensation compared with the volunteers.
Self-awareness is higher for patients, possibly indicating that patients with OAB are more sensitive to bodily sensations. Nevertheless, no difference was found regarding self-consciousness between the OAB patients and the volunteers. How can the difference in selfawareness, without a difference in self-consciousness, be explained?
It has been described that the SSAS, which measures self-awareness, is more sensitive to situational changes than the SCS, which measures self-consciousness. 7 Given the two types of self-focus already noted (dispositional self-focus, which is often referred to as "self-consciousness"; and situational self-focus, which is labeled "self-awareness"), 6 a similar self-consciousness can thus be present between OAB patients and volunteers, while the situational awareness may differ, thus a comparable self consciousness can be present between patients and volunteers, while the situational awareness may differ.
Functional magnetic resonance imaging (MRI) studies suggest that the insula mediates attention to interoceptive awareness. 9 Furthermore, the insula is also regarded as the cortex that registers and maps Abbreviations: OAB, overactive bladder; SCS, Self-consciousness Scale; SSAS, Situational Self-Awareness Scale. *P < 0.05 (significant difference; independent T-test).
visceral sensations. 10 An influential review concerning awareness stated that "the anterior insula cortex provides a neural substrate that instantiates all subjective feelings from the body and feelings of emotion in the immediate present (now)". 11 Local gray matter volume in the insula and its function can vary between people, and the insula has been found to correlate with both interoceptive accuracy and subjective ratings of visceral awareness in functional MRI studies.
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With regard to the bladder, the insula also plays an important role in the sensation of urgency. During increased urgency, OAB patients have increased activity in the insula and the anterior cingulate cortex. 12 In addition, increased activation in the insula and cingulate gyrus was observed as a response to greater degrees of bladder distension in subjects with poor bladder control. 13 Interestingly, not only the cerebral response to bladder filling is exaggerated in OAB, but the whole response pattern is disturbed. 14 Similar activation patterns were observed in patients with irritable bowel syndrome (IBS), a disorder of intestinal hypersensitivity and altered motility. 15 There is interpersonal variation in sensitivity to internal bodily responses, as seen in people with anxiety who have increased attention to autonomous bodily processes. 16 In the present study, the mean anxiety and depression scores were within the normal range, but 13 OAB patients compared with three volunteers had abnormal scores. The scores were significantly higher in patients with OAB, which is in line with the literature. 17 In addition, higher HADS scores were associated with higher self-consciousness and self-awareness.
Hence, there is a possibility that patients with OAB and anxiety and/or low mood states are more sensitive to bladder sensations, analogous to IBS in which enhanced visceral sensitivity plays a role in the pathophysiology. 18 A common bladder hypersensitivity syndrome is suggested because of the overlap between bladder pain syndrome (BPS) and OAB, both being at opposite ends of the same spectrum. 19 In other functional disorders a common hypersensitivity is suggested as well, with alarm falsification of normal bodily signals. 20 Given that psychological factors may contribute to symptom perception in OAB, different treatment strategies might be considered, because the current treatments for OAB are not always successful. 21 These different strategies may either be part of psychopharmacological treatment, psychotherapy or brain stimulation. An interesting observation was noted in women with predominantly UUI who were enrolled in an 8-week mindfulness-based stress reduction (MBSR)
program, which significantly reduced the number of incontinence episodes. This reduction was still seen at 12-month follow up. 22 Mindful means paying attention on purpose, in the present moment and nonjudgmentally. The authors' explanation of the working mechanism of MBSR was literally: "to teach participants skills that promote nonjudgmental awareness of body sensations, to interpret body sensations as simply sensations as opposed to interpretations and thoughts about the sensations (eg catastrophizing). Mindfulness skills may allow participants to actually change how their brain responds to urgency by interpreting the sensation differently." Mindfulness-based therapies have been proven to be beneficial in IBS, 18 the success of which may be related to brain adaptations. 23 The present study had several limitations. One limitation was the relatively small sample size. A second limitation was the differences in sex and age between volunteers and OAB patients, indicating that the groups were not perfectly matched.
Another limitation was the use of the questionnaires: the SCS and SSAS, and the addition of non-validated bladder questions. The SCS and its later revisions are still widely used, 24 and it is the most popular self-consciousness instrument used in psychological research. 25 To our knowledge, however, both questionnaires have never been used or validated for the assessment of bladder sensations or OAB. Nevertheless, this study is the first to explore this correlation and, given the present results, we can propose that these questionnaires may be useful in this context. We used the SCS and SSAS at only two time-points in the study, which could have influenced the results. This might be overcome in the future, by using experience sampling methodology (ESM), in which random, repeated momentary assessments are recorded during the day. This digital research method asks subjects to stop at certain times and make notes of their experience in real time by answering specific questions, usually done through a mobile app.
Hence, ESM may indicate potential psychological and emotional triggers that may influence symptom development and may lead to a better understanding of the nature of urgency and OAB. We are currently conducting a study with ESM in OAB patients.
| CONCLUSION
There was a positive correlation between self-awareness and OAB. It may be hypothesized that OAB patients respond differently to bladder sensations and are more sensitive to bodily signals. Future research is required to elaborate our knowledge on the perceived sensations and labeling of emotions in OAB.
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